Under the Hospital-Acquired Condition Reduction Program (HACRP), introduced by the Affordable Care Act, the Centers for Medicare and Medicaid must reduce reimbursement by 1% for hospitals that rank among the lowest performing quartile in regard to hospital-acquired conditions (HACs). This study seeks to determine whether Accredited Cancer Program (ACP) hospitals (as defined by the American College of Surgeons) score differently on the HACRP metrics than nonaccredited cancer program hospitals. This study uses data from the 2014 American Hospital Association Annual Survey database, the 2014 Area Health Resource File, the 2014 Medicare Final Rule Standardizing File, and the FY2017 HACRP database (Medicare Hospital Compare Database). The association between ACPs, HACs, and market characteristics is assessed through multinomial logistic regression analysis. Odds ratios and 95% confidence intervals are reported. Accredited cancer hospitals have a greater risk of scoring in the Worse outcome category of HAC scores, vs Middle or Better outcomes, compared with nonaccredited cancer hospitals. Despite this, they do not have greater odds of incurring a payment reduction under the HACRP measurement system. While ACP hospitals can likely improve scores, questions concerning the consistency of the message between ACP hospital quality and HACRP quality need further evaluation to determine potential gaps or issues in the structure or measurement. ACP hospitals should seek to improve scores on domain 2 measures. Although ACP hospitals do likely see more complex patients, additional efforts to reduce surgical site infections and related HACs should be evaluated and incorporated into required quality improvement efforts. From a policy perspective, policy makers should carefully evaluate the measures utilized in the HACPR.
Introduction
Quality and value continue to drive discussions regarding the US health care system. In previous manifestations of health care policy, aspects of cost, quality, and access have all been key drivers to reform to a varying degree. Recently, these aspects have focused in greater detail on holding health care organizations accountable for providing quality of care while also attempting to curb the cost trajectories that have consistently risen over the past several decades. 1 To accomplish this, policy makers and health care providers have sought ways to measure and report quality indicators. [2] [3] [4] From the policy-maker perspective, pay-for-performance programs have been implemented, which have directed compensation efforts at reimbursing hospitals for services which provide value (ie, those that are assessed based on costs as well as patient outcomes, as opposed to traditional fee-forservice models). 5 Centers for Medicare and Medicaid's (CMS) Hospital-Acquired Condition Reduction Program (HACRP) is one such program and seeks to reduce reimbursement for organizations with poor patient safety performance. It does this by focusing on the rate at which patients receiving care within the facility acquire a condition that was not present upon admission and which is preventable through evidence-based guidelines. Hospital-Acquired Condition Reduction Program does not specify how the organization should attempt to reduce hospital-acquired conditions (HACs)-through what structure or processes-but does require that the hospitals control the number and rate of HACs. Furthermore, the organization's HAC rate is also publicly available and provides indication as to the hospital's quality.
From the hospital side, organizations have sought external validations of quality and value through certifications and accreditations. One such indicator is the Accredited Cancer Program (ACP) designation. To achieve the title, hospitals have to demonstrate structure and service requirements established by the American College of Surgeons' Commission on Cancer (CoC). However, the awarding of ACP credentials is not dependent on the hospital's outcomes. What is not clear is whether the 2 strategies to improve quality and value (Reimbursement Models and Accreditation) provide similar indications as to the organization's standing. As such, the focus of this study is to evaluate the relationship between the distinctive structure and services of ACP hospitals and HACRP scores.
Background

Hospital-Acquired Condition Reduction Program
Under the HACRP, introduced by the Affordable Care Act in fiscal year 2015, the CMS must reduce reimbursement by 1% for hospitals that rank among the lowest performing quartile in regard to HACs. 6 Within the HACRP, HACs are divided into 2 domains: Domain 1 contains the Agency for Healthcare Research and Quality (AHRQ) composite Patient Safety Indicators (PSI) 90 scores; domain 2 contains the Centers for Disease Control and Prevention's (CDC) National Healthcare Safety Network (NHSN) measures and is the average of the points accrued for each standardized infection ratio for central line-associated bloodstream infection (CLABSI), catheter-associated urinary tract infection (CAUTI), surgical site infection (SSI), methicillin-resistant Staphylococcus aureus (MRSA), and Clostridium difficile infection (CDI) (refer to Table 1 for a list of measures and their associated score). Hospitals score on a range of 1 to 10 points on each measure based on their national percentile ranking in that category. For this scale, a score of 1 indicates good performance (ie, few to no HACs) and a score of 10 indicates poor performance (ie, many more HACs than comparators). As domain 2 contains more fields, it is weighted as 85% of the total score (see Table 1 ). 7 
Accredited Cancer Programs
The American College of Surgeons established the CoC to create standards against which to compare the performance of cancer clinics. 8 A hospital seeking accreditation must fulfill structure and services requirements in addition to clinical services. 8 According to Bilimoria and colleagues, programs that were CoC-accredited were also more likely to be accredited by other national quality organizations and more likely to provide medical education than non-CoC programs. 9 Multiple accreditations from independent sources and the medical education status of ACPs serve to provide indication to the public concerning the quality of ACP hospitals compared with nonteaching or nonaccredited hospitals. 10, 11 In addition, due to CoC requirements, ACP hospitals are more likely to use a multidisciplinary approach to patient care, with improved communication and teamwork known to be associated with improved overall patient outcomes. 12, 13 Both the HACRP and ACP accreditation are important in assessing and reporting quality of care. While the HACRP acts to indicate and improve quality through HAC scoring and the risk of penalty, the title of ACP demonstrates an achievement in the quality of operations and procedures. As such, one would expect that both would present a consistent message concerning the quality of the organization.
Conceptual Framework
Donabedian's 3-part assessment of the quality of care serves as a logical approach for hypothesizing how accreditation might influence outcomes. Donabedian's model consists of structure (characteristics of the setting of care), process (the activities in carrying out care), and outcome (the effect of care on patients). 14, 15 These components are interrelated, in that good structures lead to good processes, which in turn lead to good outcomes. 14 To earn the certification of an ACP, a hospital must fulfill criteria to indicate it has implemented and maintain required quality components of its structure, which aligns with the first part of Donabedian's model. One of the CoC's 5 structural requirements for ACP hospitals is a cancer committee authority. The hospital's multidisciplinary committee is "responsible for goal setting, planning, initiating, implementing, evaluating, and improving all cancer-related activities in the program." 8 (p17) By Donabedian's definition, the committee is a component of the hospital's structure because it characterizes the setting; ACP hospitals have cancer committees that establish bylaws for the operations of their cancer programs, whereas non-ACP hospitals are likely not to have such a committee.
The ACP-aspiring hospital next must demonstrate criteria that indicate provision of the services necessary for quality cancer care. As an example, the CoC elaborates on the requirements of the systemic therapy services requirement: "A standardized approach to the administration of systemic therapy creates opportunities to monitor, evaluate, and improve the safety of the administration process.
[Policies and procedures] are in place to guide the safe handling and administration of systemic therapy." 8 (p23) Donabedian's definition of process aligns with the services component of the CoC's assessment as the activities in carrying out care.
Applying the structure-process-outcome relationship to our example, a hospital's cancer committee would influence its systemic therapy services. The cancer committee would decide whether the hospital would offer services on-site, through contract, or through physician clinics, as well as policies for safe administration of treatment. The structure that the committee establishes dictates the activities that will follow in the process of care. In addition, how well the committee delineates its policies influences how well processes will be carried out. Poorly planned, implemented, or evaluated committee policies could result in noncompliance with regulations for the safe handling of systemic therapy; good (or bad) structure leads to good (or bad) process.
Demonstration of suitable structure and process is necessary to earn ACP status. The final, and arguably the most critical, component of Donabedian's model can be evaluated based on HACs in that an adverse outcome is the result of problems with structure and/or process. Applying the third component to our example, a failure of the cancer committee to recommend appropriate systemic therapy can result in negative patient outcomes. Inadequately trained nursing staff administering the systemic therapy may lead to otherwise preventable infections.
Hospitals within the HACRPs aim to lower their HACs and thus reduce negative patient outcomes. As ACP hospitals have already proven satisfactory structures and processes, it can be anticipated under Donabedian's model that ACP hospitals will also have Better outcomes than non-ACP hospitals, thus scoring Better on HACRP metrics than non-ACP hospitals.
We can further develop this reasoning into the following hypotheses:
Hypothesis 1 (H1): ACP hospitals will have lower domain 1 scores than non-ACP hospitals. Hypothesis 2 (H2): ACP hospitals will have lower domain 2 scores than non-ACP hospitals. Hypothesis 3 (H3): ACP hospitals will have better overall HACRP total scores than non-ACP hospitals.
Methods
This study uses data from the 2014-2015 American Hospital Association (AHA) Annual Survey database, the 2014 Area Health Resource File (AHRF), and the FY2017 HACRP database (Medicare Hospital Compare Database). The AHA database contains annual survey data collected from more than 6000 US hospitals and focuses on hospital characteristics, services, and functions. 16 The AHRF database provides health resource data and socioeconomic indicators at the county level. 17 Finally, the HACRP database contains the overall scores and individual weighted scores for hospitals participating in the program on the following measures: AHRQ PSI 90 Composites for Medicare fee-for-service claims for discharges between July 1, 2013, and June 30, 2015, and the surgical infection rates reported by the CDC occurring from January 1, 2014, to December 31, 2015. 18 
Dependent Variables
This study reviews 3 dependent variables that construct the HACPR, which include the total HAC, domain 1, and domain 2 scores (refer to Table 1 for a list of measures and their associated score). Hospitals score 1 to 10 points on each measure (domain 1, domain 2, total HAC). 7 For this analysis, the 2 domains and the total score are divided into thirds. The Better outcome group contains scores from 0 to 3.33, the Middle outcome group contains score from 3.34 to 6.66, and the Worse outcome group contains score from 6.67 to 10.
Independent Variables
The main independent variable in this study focuses on the organization's status as an ACP as defined by the American College of Surgeons. 8 Accredited Cancer Program is operationalized as a binary variable, where 0 indicates no accreditation and 1 indicates accreditation.
Control Variables
To control for bias due to differing organizational structures and characteristics, we have used the following variables: organizational size, system membership, ownership, rurality, teaching status, percentage of the hospitals with Medicare and Medicaid population, region in which the organization is located, the Herfindahl-Hirschman Index (HHI), aging population in Health Service Area (HSA), percentage without insurance, and percentage in poverty. Organizational size is reported as a categorical variable (less than 100, 100-199, and greater than 200 staffed beds) and provides indication of hospital quality and resources. 19 Ownership is reported as for-profit, federal government, and not-for-profit and is utilized to provide indication of financial and quality performance. 20 Rurality, system status, and teaching status are all reported as binary variables, where 0 indicates urban, not a part of a system, or nonteaching. System status indicates whether the organization is part of a larger system and provides indication as to the resources available to the organization. 21 Teaching hospitals are reported to have higher safety scores than nonteaching hospitals. 22 Rurality provides indication of location, and previous studies have demonstrated that quality differences occur between rural and urban locations. 23, 24 Case mix index provides indication of the disease severity of the hospital and is reported as a continuous variable. The percentage of Medicare and Medicaid population is reported as a continuous variable and provides indication of the financial health of the organization. 25, 26 The region (West, Midwest, South, and Northeast) will further describe hospital location, as this is a typical control variable of quality studies and is defined by State location within the United States. [27] [28] [29] In addition, market characteristics are important to evaluate within this context to better define the likely population and market pressures placed upon individual organizations. As such, the following variables are evaluated at the HSA level. 30 Health Service Areas consist of single or multiple counties that have been identified as hospital service areas. The HHI is a measure of competition within the HSA market. This measure is important in this study because quality indicator reporting creates the opportunity for patients to seek care from other facilities which may offer better care in environments where those facilities are available. 31, 32 The HHI is a continuous variable ranging between 0 (pure competition) and 1 (pure monopoly). The HSA percentage without insurance, percentage in poverty, and percentage of the population aged 65 years or older are measured as continuous variables and provide indication of the health of the population and availability of resources for the hospitals within the analysis. 33 
Analysis
The associations between ACPs and scores on domain 1 (H1), domain 2 (H2) and the total HAC score (H3) are assessed through multinomial logistic regression analysis. 34 Pairwise deletion was used for missing data and the data set was reviewed for extreme values that might bias the analysis. STATA 14 was used to run all analyses, and models were estimated though maximum likelihood. Relative risk ratios, standard errors, and 95% confidence intervals (CIs) are reported.
Results
As a result of merging multiple data sets and the limits associated with hospitals participating in the HACPR program, the data set covers 968 ACP hospitals and 1284 non-ACP hospitals across the United States. Descriptive statistics comparing ACP and non-ACP programs are found in Table 2 .
Multinomial logistic regression was used to calculate relative risk for ACPs vs non-ACPs looking at total HAC scores, dimension 1 scores, and dimensions 2 scores. The HAC scores were split into thirds: Better outcomes (0-3.33), Middle outcomes (3.34-6.56), and Worse outcomes (6.57-10). 
Discussion
The aim of American College of Surgeons' CoC Accreditation of Cancer Programs is to designate organizations which are providing high-quality, patient-centered cancer care delivered in a multidisciplinary setting. 35 This study finds that this is not necessarily the case. The ACP hospitals have a lower risk of scoring poorly than non-ACP hospitals in domain 1 when comparing Better vs Middle outcomes scores. However, Better vs Worse scores are not statistically different, thus providing partial support for hypothesis 1 which indicated that ACP hospitals will have lower domain 1 scores than non-ACP hospitals. Hypothesis 2, which indicated that ACP hospitals will have lower domain 2 scores than non-ACP hospitals, is not supported in this study, and the results indicate that ACP hospitals are at increased risk of scoring poorly in domain 2. In addition, ACP hospitals have a greater risk of achieving worse scores in the overall HAC measures than non-ACP hospitals; thus hypothesis 3, which indicated that ACP hospitals will have better overall HACRP total scores than non-ACP hospitals, is also not supported. Although outcomes such as HACs are not necessarily the main focus of the ACP certification, the improved processes and structures necessary to become an ACP center should promote improved outcomes such as fewer HACs. Thus, in this specific example, we see that ACP designation does not necessarily mean better patient outcomes, at least from an HACRP perspective.
There are multiple explanations why the relationships found in this study may exist. First, the accreditation standards from the CoC may not align well with reducing HACs or accreditation standards may not influence HAC outcomes. In response to the first, the CoC provides a list of standards to be met, which includes staff credentialing, quality improvement monitoring and improvements, monitoring evidence-based guidelines, committee oversight, public reporting, and a multitude of other requirements. 8 In addition, CMS focuses on HACs because they are believed to be avoidable complications. As such, implementation of evidence-based structures and care processes included in the CoC ACP certification should correlate with a reduction in the number of HACs. In Alkhenizan and Shaw's study on accreditation and quality, the authors evaluate acute myocardial infarctions, trauma, ambulatory surgical care, and infection control and pain management and find that accreditations considerably elevate the process of care by improving the structure and organization of health care facilities. 36 In addition, Shaw and colleagues also find that accreditation and certification are positively correlated with clinical leadership, structures, and processes that support patient safety. 37 As such, it would seem unlikely that either the CoC standards do not align well or that accreditation standards lack influence on outcomes.
The second, more likely scenario revolves around how HACs are measured and the risk adjustment that occurs during the HACRP scoring process. When reviewing the data presented in this study, it is noteworthy that both domain 1 and domain 2 do not provide the same relationship with ACP hospitals. Previous inquiry has indicated that the PSI and HAC measures used in the HACRP have limited validity compared with medical record reviews. 38 In fact, the authors indicate that only one of the measures utilized met the validity threshold for the study. Furthermore, when considering issues such as HAC, administrative data may be poorly equipped to capture the breadth and depth of the information desired. 39, 40 In addition, organizations that are attempting to achieve greater levels of quality and accountability through accreditation may place themselves at greater risk of low performance in programs such as HACRP as they may be better able to either collect or code medical record data into administrative data sets. Finally, there may also be differences due to the complexity of the patients who are cared for in ACP vs non-ACP Hospitals and a need for better risk adjustment when considering HACs. 41 The issues of risk adjustment may be further compounded given the above-mentioned issues with the validity of the PSI and HAC measures as well as the complications of using administrative data.
Limitations
This research utilizes a cross-sectional perspective which limits the ability to understand trends or other nuances of the data. In addition, the data utilized for this study are collected from a number of data sets, which does allow for general assertions concerning the markets and individual characteristics of the hospitals across the United States. However, the process of merging multiple data sets reduces the overall number of organizations retained for the analysis and increases the likelihood of missing or incomplete data to bias the results. Furthermore, the aggregate nature of the data limits more specific understanding and control for organizational performance on HAC measures. However, as the HAC scores are currently being used as indication of quality, the methods and rationale for including these indicators are justified.
Practical Implications
Quality and value assessments defined through payment mechanisms as well as accreditation or certifications are likely to continue. As such, we need to better understand how these 2 views of quality relate and differ. This study demonstrates that the message conveyed by each is not consistent. There are opportunities for improvement in several ways. First, from a practice standpoint, ACP hospitals should seek to improve scores on domain 2 measures. Although ACP hospitals do likely see more complex patients, additional efforts to reduce SSI and related HACs should be evaluated and incorporated into required quality improvement efforts. From a policy perspective, policy makers should carefully evaluate the measures utilized in the HACPR. The implementation on policies designed to influence practice through reimbursement or payment reductions provides the opportunity for quality gains to be made, however; these financial incentives should include adequate risk adjustment, as well as measurement that aligns closely with validated standards of care. In this instance, the lack of association between accreditation and scores related to hospital-acquired infections provides an opportunity to better define why such a gap has occurred and to more closely evaluate the mechanisms for defining scores associated with the care provided.
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